Tbx2 represses expression of Connexin43 in osteoblastic-like cells.
Tbx2 belongs to a family of developmental transcription regulatory factors. We evaluated whether the gap junction protein Connexin43 (Cx43), an important regulator of osteoblast function and bone development, may be a downstream target gene regulated by Tbx2. The Cx43 promoter contains direct repeats of the consensus T-box binding motif, TCACAC, and moreover, Tbx2 and Cx43 show overlapping expression domains in precursors to bone and in osteoblasts. In vitro analysis showed that the Cx43 promoter contains two Tbx2 binding sites, and this binding was dependent on the TCACAC consensus sequence. Transient transfection analysis with a Cx43 promoter-driven lacZ reporter construct revealed negative regulation mediated by these two Tbx2 binding sites in osteoblast-like cells. Thus, downregulation of Tbx2 led to de-repression of wild-type Cx43 promoter activity, whereas a promoter construct with mutated binding sites showed no de-repression. In stably transfected osteosarcoma cells in which expression of the endogenous Tbx2 gene was downregulated with a Tbx2 antisense construct, a marked de-repression of the endogenous Cx43 gene was observed. This was accompanied by a marked increase in the abundance of Cx43 gap junctions and increased functional gap junction-mediated cell-cell communication. Analysis of lacZ expression in transgenic mice containing the mutated Cx43 promoter-driven lacZ construct further suggested de-repression of the Cx43 promoter in limb buds, a region destined to give rise to long bones of the limbs. Taken together, these findings indicate that the promoter of Cx43 is repressible by Tbx2, both in cultured osteoblast-like cells in vitro and likely in the developing embryo.